DIALOG(R)File 352:Derwent WPI 

(c) 2005 Thomson Derwent. All rts. reserv. 



014128200 **Image available** 

WPI Acc No: 2001-612410/200171 

XRAM Acc No: C01-183114 

XRPX Acc No: N01-457183 
Semiconductor device e.g. electroluminescence display device for video 
camera, has light emitting elements formed on insulative film to emit 
light through plastic substrate 

Patent Assignee: SEMICONDUCTOR ENERGY LAB (SEME ); YAMAZAKI S (YAMA-I) 

Inventor: YAMAZAKI S 

Number of Countries: 03 1 Number of Patents: 008 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
EP 1122794 A2 20010808 EP 2001102321 A 20010201 200171 B 
US 20010040645 Al 20011115 US 2001774388 A 20010130 200172 
JP 2001290439 A 20011019 JP 200123509 A 20010131 200201 
CN 1312590 A 20010912 CN 2001116881 A 20010201 200202 
KR 2001078229 A 20010820 KR 20014782 A 20010201 200212 
TW 494447 A 20020711 TW 2001101056 A 20010117 200328 

US 6781152 B2 20040824 US 2001774388 A 20010130 200457 
US 20050017255 Al 20050127 US 2001774388 A 20010130 200509 

US 2004922914 A 20040823 

Priority Applications (No Type Date): JP 200024540 A 20000201 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 1122794 A2E 40 H01L-027/15 

Designated States (Regional): AL AT BE CH CY DE DK ES FI FR GB GR IE IT 

LI LT LU LV MC MK NL PT RO SE SI TR 
US 20010040645 Al G02F-001/136 
JP 200 1 290439 A 24 G09F-009/30 
CN 1312590 A H01L-027/15 
KR 2001078229 A G02F-001/136 
TW 494447 A H01L-021/00 



US 6781152 B2 H01L-029/04 

US 20050017255 Al H01L-03 1/12 Div ex application US 2001774388 

Div ex patent US 6781152 

Abstract (Basic): EP 1122794 A2 

NOVELTY - The device includes a plastic substrate (11) comprising 
an organic material, on which an adhesive film (58) is formed. An 
insulating film is formed on the adhesive film. The light emitting 
elements formed on insulating film emit light through the plastic 
substrate. 

DETAILED DESCRIPTION - The adhesive film on the substrate comprises 
a material selected from a group consisting of polyimide, acrylic and 
epoxy resin. The device further includes driver circuits comprising 
thin film transistors (TFTs) formed on insulating film such that the 
insulating film covering color filters (57), is aligned with light 
emitting elements, and is planarized. A black mask is provided together 
with color filters and the red color filters are provided at positions 
aligned with channel forming regions of TFTs. A fixing substrate (56) 
is provided over light emitting elements so as to face the substrate 
(11). Alternatively the semiconductor device comprises a liquid crystal 
material retained between pair of plastic substrates comprising organic 
material such that one of the substrates comprises TFTs. Color filters 
provided between the substrate comprising TFTs and TFTs are aligned 
with channel forming regions (17a,17b,29,38,42) of TFTs. 

An INDEPENDENT CLAIM is also included for semiconductor device 
manufacturing method which involves forming an insulating film on a 
silicon film formed on a primary substrate. Light emitting elements are 
formed on the insulating film and a fixing substrate (56) is attached 
on light emitting elements using an adhesive layer (55). The silicon 
film is exposed to a gas containing halogen fluoride so as to remove 
the separating layer from the primary substrate. The insulating film is 
attached to a secondary substrate (1 1) provided with color filters, 
through an adhesive layer (58). Alternatively the semiconductor device 
manufacture method involves forming a red color filter, gate insulating 
film (18) and gate electrodes (19a,19b,30,39,43) on an insulating film 
formed on silicon film. An interlayer insulating film (20) is formed so 



as to cover the gate electrodes. Wiring and pixel electrodes are formed 
on the interlayer insulating film. A fixing substrate (56) provided 
with opposing protective electrode (53) is attached on primary 
substrate using a sealant and a liquid crystal is injected between the 
pixel and opposing electrodes (49,53). The silicon film is removed from 
the primary substrate by exposing the silicon film to gas containing 
halogen fluoride. The secondary substrate (11) is attached to 
insulating film using the adhesive layer (58). 

USE - Semiconductor device e.g. electroluminescence (EL) display 
device, liquid crystal display device, electrochromics (EC) display 
device, field emission display (FED) used in electronic equipment such 
as video camera, digital camera, goggle type display, projectors, car 
navigation system, car stereo, personal computers, personal digital 
assistants, portable information terminals such as mobile computer, 
portable telephones and electronic notebook. 

ADVANTAGE - By utilizing a plastic substrate, the performance of 
the electric device is improved and also TFTs are provided with 
satisfactory characteristics on the plastic substrate and the weight of 
the EL display device is reduced. By forming the color filter below the 
gate electrodes of the TFTs, the device is protected from deterioration 
due to light. By forming a protective insulating film, the 
contamination due to impurities included in the color filters is 
prevented. 

DESCRIPTION OF DRAWINGS) - The figure shows the EL display device. 
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mm oimr mmsmim. ^m^m^m^m^m^mwsmt, 



13 



2crm=$Mim 608, -mxm&ffim (-ttw, mmmm 

Wttt, "I 600 fam=MM 605 TFT *P EL jn# 0 ftj 

ffl 9b RTKflMa^r^mz^K 605 ±m&m& en, mi&mfr en 

«^P^ 610 fiegat EL M^»Po 

^E*gfej*w i t'. ioa ^swR^^tm 2 jffi&wft^^om 
fflioA*. tft el Ttimi&fotm, ffiw^&m&vmsm. 

Rh»m^w^is^^m-« 704c ms, mmwm&mmTMM=mfc 

tmmic ms, ^^m-«706 o m^ioAm^m^mm. 

m 10B 803 ^s^j^gp^ 802 ut, w&mmm 800 ^itr 

«805 6w^p, im&m ymr&, mmm&frm. 

^mm^mm 1 us 2 

wmmk fpc) , mmm-m=m&. mmm ±st&m. m^mm 
*mFm*^\)m#ffi£mfrm (H9a) , s^apa. as, 

W EL EL 

%M$m^v&m el m^m*. ^w^^902> mn6ibw 903 jowm 

904, ^HIW^M*4« 901 ± 0 MBRftffifflft* TFT 905 jlkn V^jil TFT, 

903 +s^w» 906 ft^mmmhtm m tmmmm 

907 mOUS&o }&Z TFT 905 fftp-^«3£fi!ij TFT 908 
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tm&fflTFi 908 mm^f®ffi&909tm. &^mmm^^p, el 
mj&m 909 &wbjm. c^&^d . e$u« ift 908 el 901 *@ 

3£o m^tm <*3fej»W+* 10-12V) in^EEL7C#910 toB8R±. 

J^^^WPlftMfrffi^W EPC 911 MWffl^ ^^^I'J«^6« - 
A/fcfcWfifefe <J^£flj£S> 912*P913> ^ELig^*M^909ta^6^7||m« 

9i4„ .&mwm&&L9i5mjmu 
*$mm 1 -3 &m&. ~~ 
gams) 

rm^m 16-18 jm*m*tmmmo mm., wsa&amRtMtmm 
m&nmwt&am tfi mm^m, Rm^nmmm\m±mm^&i tft 

m 16A 4>, 101 , ^ffi^^; Coming#7059 OT1737 -t2&^&»§^ 

^5, ^±*?gfiRTFT hsr 101 mm±, mmm&ttm&Rioi 

AM 100o MJ$M 100-500nm O^j^ 300nm) ^^mfSm^MM 100c 

mm, mmm, wmmmmmmm^imm 102, m&r&Ms 100 ._£, 

BSTifcSOfiMSR 101 rtk m f 0/f CVD SSiH4> NH 3 ^0N 2 O^^p 

10-200nm 50-10Qnm) W®fWtt®gt 102a, MS* SiH,^ N 2 0 |$ 

4#Bdttw 5o-2oonm i02b o ^wm^rmmm 102 fa 

^jiwmm, {b^mj^ 102 ^^mmm^mwmmm^m^mo 

Mm&mm&'Hk CVD mmM&, 7&ftff25-80Bn 0&M:30-60nm) 
103a o 3^f+^W^^1.^^^##JK^^ B B 0 ^#:^n 

mmrn^ cvd ^/&Mi&igRt. w^^^mm 102 mm&ffcm i03a o 

^ afrSMi& «h1^w#m 103a Mjm£k¥%frm io3bo ^3^- 
^TO^nr^^m^ii^ tm*. m&mo mm&m*. <rta> . 

tfi^^W^WW^+^fiM. 513rt-5feffi400-500 o C^^h^U 

iw, m&smxisB&Kwr. immm^, n\mim$mm, m&M& 
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WtnW&^nrMM 100-500mJ/cm 2 (— 300-400mJ/cm 2 ) . W^MMMM 

u&jm^ffi±, ^*mmmgm% so-9s% 0 *svmmm i6B m 

103bo 

m£, mmm-mm cpmo f&tgi, fira^j^, ^ 0 i^##^ i 0 3b ± 
immmm 104-108. ^ B B H ^^^^raj, 3RflicE,^iQ,w?s#n^. 

W^i^P CVD lEW^i? 50-200nm «[Mi^tio 

i30nm mmsm* 

^jh, mj$mmm w 0 mmm m &mm<§m^ cvd £&g&a#gj$ftjiE 

40-150nm W&mmWk* «^J1', $M&£§$£ 109 120nm M« il 
iiffi SH4 N 2 0 «HA Oz ^WMft^lM^^i^&tJ^f #f4, ^E&^JgtfiW 

mm, tmisDffi^, &mm-mm%mmm 109 ±, mmm 2oo-4oonm 

eKRruuffiMj^s^M^ (wf 6 ) tmcvomtu 
mis, mmm-jmm cpm2) , 7^0^^1^^112-117, ^ia^m-^ 

H^T»! 3.2W/cm 2 ( 13.56MHz)6tJ RF SHi »t224mW/cm 2 
(13.56MHz) foW *$mstif-W& (#p D n£) fitMRLho @jtb, »P»:±^6tl 

mm^w^mm, i&if%^&w mmm^&mm, Mm j imt*}T$&%fet\-Bf 
jmmm^nm^ 15-30 ^^iimmmmrmm^ *svm± 
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109) -^WM6tJ^»^2-4 (^£*J3) , ^W3i^«hS^MM'«^#II&<J±tk 
#]»fefc&ffig$ 20-5Qmn, m&M&m— tt^ltt^%Ml«£P, 

~mimmm i34 0 

-117, ffi^W^-H^6<J#*M 118-123 iSfi^i^, wg*^^ 

^Ji^Tlft^Wl, MM^7lX10 ,3 -5X10 14 ^/cm 3 , M*m^7 80-160keVo 
^nS^MTtit 5£fflS^ XV I^TGit, — (P) (As) 

mi&mM^tmt, ^me. 124. 126, 128, 130 *n 132, ixic^-i 
x 10 21 i^T/cm 3 mmmkn mm&m. ^^mm^rmimm-^jm co , 
waxio^-ixio^^/cm 3 ^^, mtnmkffi?m, M-wmK^m^mic 
^^MMM-^m^mw^m i25> 127, 129, i3i m 133 &m& 

&g, %~2kffiK (A) 125. 127, 129, 131 m 133 ^^n^M^^S^fc, 
^Tfi^^6tlMj¥^o BP, m-^ME (A) *m&tfiffi (P) 

mm, «i7B^, imm-f%mm 0 ^mmmmm icp mmm, m 

mCkm<X 4 Mm^immW%fa, ^RFEM^^W/cm 2 (13.56MHz) , « 
Jij^45mW/cm 2 (13.56MHz) , mjl% lPa #&jg£#T, 7£ 

^wjg-ft^ift-^EkM i4o-i45o m^n^m^^m 140-145 s^sp, it^ 

S#jMM\ ^f^fR]Iwnt^^@itfc»:, ^^f^^^^j 30-60 So ^ 

mm-mmmmm 134 mwii 40nm, mtjm^mmm*m 
m no, 

iftP, ^70-120keV^P3t%E, fniX10 13 H^/cm 3 ^!l*, W^m%i, 

m-mm^f&m 140-145 fiftWE^w^ajess* ixio 16 -ixio i8 ii«Wo 
im^i, mm^m. <b> i46-i49„ 

£*J5, ^J^J|ftt-^*3^mR#*^WSim 156a-156c *P 157a- 



17 



i57c, mt&mtet^itmm, m, ffi^^p^iiTFTo mmwf, tw^wm 
=jmm^^m mo *n 142 mm, &mmym&?Wkffijm, im&m.. 

^N^THTWW^##M105. 107*Dl08W£fp, WJfflf5M 
^ (PM3) 7E?/£&WfeiE 151-153 WMMo &17&£fi$ftBtE 156 |D 157 m&ffl 

mzm& (B2H6) auA^m i56fn 157 ^^p^;^^^^^ 

2X lO^^X 10 21 H-?/cm 3 o 
» ^MEl56^157nr^W#^^n^M7W^H-1-Eo 
156a m 157a 1 X 10 20 — 1 X 10 21 M?/cm 3 [ft n «?M7«, (A) 

156b ft 157b &ffim% 1 X 10 17 — 1 X lO^fBW #J n gj3Wfi7Sfc MM&MK (B) 
156c ft 157c ^m^J 1 X 10 16 -5 X 10 18 ^/cm 3 tfj n ^Mt»o iffifcUSK* 
MIS 156b. 156c. 157b ft 157c t^P^M^^^^c^ lX10 19 ^/cm 3 UA±, 
fOMil^H^MIx 156a ft 157a &tJ P ^M^lft#<^^M 1.5-3 f&, #3=£= 
^tffiEfflf^ P feiB TFT fiftggS&Ig , J^W^fieftffifcffi. JOT^i* 

(b) i56c ft i57c m^^wmmj^m^rmm^^m mm ui ss e 
GfaffiLT. m-mmmm i58 mxmxmm. n-mmmm m mmm* 

100— 200nm o 

400-700 ,, C-^^, 500-600°Cfi$&gT, lppm WT^gFSO.lppmOTW 

^X^5, gfc^WW, & 300-450°CT, 3-100%S,&^^4 , » 

tarn, n-miwmm^^m&mm* m^m^^^^mmm^ 

w. ^^»u, ^^wwt^^^m-MrBj^i^ 158 mLimm, 
tus. mmmm^m cpm4) , ^^^emwgm, MraBS-ft*tw 
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fflwmm, m?m&, j&$&m m-m mm i65-i68„ 

mm, Mjmso-nomntimw^fm, mmmn/sMm cpm6> m 
mm^m. m isb \m . ^mm^^m, w/mi^ (in203 
-zho) mum (zho) g^mmm* ^MfeRri^tffl^iifjiRTBTt^it 

BJ^n^Wro^f^fitmtt,!? (ZhO: Ga) 

mTFTMmfoo mm^m*, Mi&m— p^jitTFTiioo, m— n^tTFTiioi, 

m-P^jilTFT1102> n^jilTFT1103, m^MM^^m^M TFT 1104 
£^m^Jg— P^iTFTllOO*, ^^-H^^%MffifWa220o & 

mj^mm 220 ldd e^h^me ca> 207b 220 m# 

WLDDlx^H^MIK (B) 207cc 

io5^^7^w^/it^^ix 208. mfmKmmK mm-^jm 209a, ^^^§ 

$221 M&tJLDD |x^-^ME (A) 209b fD^^« 221 M&JLDD [xtfj 
3te£MIE (B) 209co ^it-feg^ 2-7 «0^, Jjl-^E (B) 209c -^«221 

&mmifrM&m$] 0.1-0.3 -^^lov ^mm.221 ^mmm^^mm 
^M^j*^&tjB-p^itTFT 1102 4>, »m 

$ 222o 106 ^I^j^W^lil^^Ix 210> M^E^tlS^te^ 

E2iia. ^fmj^mminm&muyDwmm^mK ca> 211b ^^-^w 
U222mmju>DK&jMm$kjm. ob> 211C0 

^-N^jilTFT 1103 4». AWmmi^^WM'W^223o 
M 107 fa/^ J^^it^&IK 212. MmiE^lx 213a. 
ffiti* 223 LDD E^Z^^E (A) 213b 223 IM) LDD g 

6<JB-^MIS (B) 213co -%mziN^ilTFT201 ftfll53lfl& (B) 213c 

^W223 iftfiS^frlfrfog^ 0.1-0.3 «o 
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feg$±o &m, myt&jmfegffi. 1001 j^jmm^M 1002 #o&«t ioo3 0 

th &Wmm®£KffiMi 1004 Cffll2) c 

1000 &*%mw, mm&=mm (of 3 ) ^&#i»fttM» *wsfE 

fWWo ^^^HMfl^foM, S^mTO^ 500sccm (8.35X 10V 3 /s) , / gfivfE 

rtws 1 -10 =t (1.3 x i^-ij x io^) . ^aassr^u^a c— mi 20-27-0 > . 

^^w, 100 A#se«apjf^Mw^, m 
-wsl 101 a^mm 102 ±&«t#. 

im, wmmmiw?. mm 102 mxsmr&A iwtmim no8._t m 
12) c «mz^ (mmd 1108 fiwaKs^H 1 , fti(tm«it4ft sir, 

GftB£Mfe^ll06o JWlfcft, ^mfeiM, ^#g-TFT*tfto ft 

& a 12 Bm&Lmm&£& (r) MMfoj&o m 13 ^mr^fe co i&tfe cb> 

& (B) «fe»1106B^P 1109 

^WSl2> 13 ft 16-18 *^HjJifr?ffl^, {BRr^«^!l2^I3 4 I ^S&« 

^=**fiW 6 4tfH8to«fe* 1106, S 14 Offi^^^f 

jw^wwwf. ffli4A^#.^^^s^i4oo±fi»^p^i40K wmm 

$J%$& 1402 ^Ptf^di^J^ 1403 %m&& 1404 ft 1405 fgj^a^fitrtf&^o jftj 
Jfl*£E. ^fe^feU (R) 1404a ft 1404b ^£W^bffl^^g3jE|J& 1402 ft 
1403 ±, mT&g&WM. (fulfilling leveling role) ^IWRfrih TFT ^Mm&JftMiko 
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Ife&M (B) 1405b> (R) 1405a (G) 1405c W^MMMMm 

mm^i40i± o muB^ndjmm ax3 m0 M^trnm^m* 
*m. ftf&R&am tft 1407 ft»&&i405d, £nffli4B^„ imm* 

5 MJbo I405d ^itiWftfe SifcoTM^^M^^rfl^^^o 

... 

10 s 15A ^^mm^m-mfc. 1500 1501. ^jm^^ 1502 

mmmm^fm 1503 ^fe^ 1504 m i505a-i505c tmm^&jffinm* mm 
*%w, wfeMYm^mm*m 1502 *n 1503 ±, mjm&m&& cr) 1504, 

^W^i^O^MI^^ihTFrW^M^T^tt,.. (B) 1505b fn^fe 

s§ (g) 1505c mmmmm^m^ 1501 ±, ao 1505c mmj^m. 

15 ^feU 1505b *P 1505c fWTO^o ffl 15B ^iHTMM (3X3 l^lj) 6<J — £P3HKl 
^fc^Sc ffiPG^ft TFT SP#1507&«fe^ 1505a «b^g, $Hffll5B#ra^ & 

iff u^mm^to i505d ^M^Mfe, HitbRTM^^M^^f 

(£»J9) 

T®^^Mas 19 MBmmmm 5-8 ^ij^f+w^^p« B is^#fi^i 
&m, mi9*, ^mn, 13 *n 16-18 ^mm^mimmm^ mw*, 
^Mmm&E^itmfe^j&TMwmfc nos ±mmmft 1204. ^mtr%» 
25 1205. mmn*%w&tm im m^m^^m^m 12070 %s$mmt 1204 $i 

#t^m TFT 1 104 Wffl4# 1 105o CMOS 

^» 1205 ftmrnn^wzhtm 1206 la^ 224 m 

164 TFT 1 104 fli. WJEfe&*& (FPC) 1208 ^hS»A$JT? 1201 

tm, m^mAmmi^mo twmmm 1203 ^&m<mim 0 jmm** 

30 ^iti, «tife^T&S£«1108±o 

c$tm 10) 
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as&> mmtM^m (fed) ^^5OT^#6tj^fcz^^%^# 0 

***** ^m$mm el M^mmmm ec . ^ipjBcHi 
WT^iB^^#i^ww^^!i^: «a^^m ; iwft-cw 

21 22 ^T^ff^wm 

ffl21A^A*®, ^^#2001; ffl<fcttA|fi^20Q2; M^SP#2003 ; ^ 
2004o ^mmimTM^nifr 2003. 

ffl21B«E$^#L ±#2101 ; M^£P#2102; *!«&Agfrfr2103; 

^#jf^2104 : *m 2105 mmmmmtft im. ^^m^EF&^m^2io2o 
m2icm&%3ttmi: ^^#2201, ^^2202? siggNfegp^ 22035 & 

tf^2204^**g|^2205. ^BJqJ^M^^2205o 

®21Dj^g^5£M^§, ±#2301; S^SU^'2302; #^2303 o * 

^ajRHOT^^frfr 2302c 

ffl2ffid»jffli3*sm«rtBs^!g (jth^r^is^^M) mna ±# 

2401; M^lfP^2402 ; ^«SP^2403; "£^^2404; 8^^2405. lle^S^ 

mm* ^wmmm^Mx^fr 2402. 

ffl21F»[^Ml» ^±#2501; M^P#2502; #&»2503; WlffJf^ 
2504; Smij)- (ffl4*^££}) , ^BjRT/S^M^^ 2502c 

ffl22AftfflBfc£J&T£, ±#2901, ^^ajgfcfr2902; $I^AgP#2903; 
JEa**fi#'2904; JW^^2905; ^2906» *mm&mTWmili&fr 2902, U 
^OiAffifr 2903 fa&TFmt 2904c 

• S 22B Sffl^fe^Tftc, '63£±#3001; ^^3002. 30.03; 
3004; jfcflgf^30Q5 s ^3006c ^KCTTficWFiK?^ 3002 3003 . 

H22CJSS^«, -&5S±#3101; 3SIM£3102TO^#3103#. ^^RTiS 

^s^g&a- 3io3c ^bj^m^m^^p^, ^mm^^mm^m^- 
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